Endurance exercise training enhances local sex steroidogenesis in skeletal muscle.
Endurance training improves skeletal muscular function including energy metabolism and structure. Sex steroid hormones partly contribute to the exercise-induced muscular adaptations. Recently, we demonstrated that skeletal muscle contains steroidogenic converting enzymes to synthesize sex steroid hormones and an acute endurance exercise activates local steroidogenesis in skeletal muscle. However, whether chronic endurance training leads to enhanced steroidogenesis in skeletal muscle is unknown. Here, we examined changes in steroidogenic enzymes and sex steroid hormones in the skeletal muscle after chronic endurance exercise training. Eleven male rats were divided into two groups: sedentary (n = 6) and trained (n = 5). Endurance training was performed on a treadmill (30 m·min(-1), 30 min) for 5 d·wk(-1) for 12 wk. The posttraining harvesting was performed 48 h after the last exercise training. The mRNA expressions of 3β-HSD, aromatase cytochrome P450, and 5α-reductase in the skeletal muscle of trained rats were significantly higher than those of sedentary rats (P < 0.05). The protein expressions of aromatase cytochrome P450 and 5α-reductase in the skeletal muscle of trained rats were also significantly higher than those of sedentary rats (P < 0.05). The muscular dihydrotestosterone (DHT) concentrations in the skeletal muscle of trained rats were significantly higher than those of sedentary rats (P < 0.01), but there was no change in dehydroepiandrosterone, total testosterone, free testosterone, and estradiol. Furthermore, muscle weight corrected for body weight of trained rats was moderately correlated with the level of muscular DHT concentration in trained rats (r = 0.41, P < 0.05). Endurance exercise training enhances the muscular DHT concentration through 5α-reductase in the skeletal muscle of rats, suggesting that local bioactive androgen metabolism may participate in exercise training-induced skeletal muscular adaptation.